Growth hormone synergizes with BMP9 in osteogenic differentiation by activating the JAK/STAT/IGF1 pathway in murine multilineage cells.
Growth hormone (GH) is usually released by somatotrophs in the anterior pituitary in response to the GH-releasing hormone and plays an important role in skeleton development and postnatal growth. However, it is unclear if extrapituitary GH exerts any effect on murine multilineage cells (MMCs). MMCs are multipotent progenitors that give rise to several lineages, including bone, cartilage, and fat. We have identified bone morphogenic protein 9 (BMP9) as one of the most osteogenic BMPs in MMCs by regulating a distinct set of downstream mediators. In this study, we find that GH is one of the most significantly upregulated genes by BMP9 in mouse MMCs through expression-profiling analysis. We confirm that GH is a direct early target of and upregulated by BMP9 signaling. Exogenous GH synergizes with BMP9 on inducing early and late osteogenic markers in MMCs. Furthermore, BMP9 and GH costimulation leads to a significant expansion of growth plate in cultured limb explants. Although GH alone does not induce de novo bone formation in an ectopic bone formation model, BMP9 and GH costimulated MMCs form more mature bone, which can be inhibited by silencing GH expression. The synergistic osteogenic activity between BMP9 and GH can be significantly blunted by JAK/STAT inhibitors, leading to a decrease in GH-regulated insulin-like growth factor 1 (IGF1) expression in MMCs. Our results strongly suggest that BMP9 may effectively regulate extrapituitary GH expression in MMCs. Thus, it is conceivable that the BMP9-GH-IGF axis may be exploited as an innovative strategy to enhance osteogenesis in regenerative medicine.